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CONCEPTS  DURING  EXPLORATION 
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Major  Department;  Psychology 

The  eaperiment  was  a study  of  stimulus  complexity  as  a determlnont 
of  exploration.  Effects  of  preexposing  24  albino  rats  to  one  of  two 

exploration  compartments  surrounding  a proexposure  compartment.  Preex> 
posure  conditions  were  (aj  simple  CEPX),  with  gray  walls  and  floor,  and 
(b)  complex  C^PX),  with  blacR-vhito  chocRered  walls  and  an  asymmetrical 
block  having  checkered  sides.  Mate  compartments,  also  varied  in  coiS' 
plexity,  were  intermediete  between  the  low  and  high  preexposure  condi- 
tions, Bach  animal  was  randomly  assigned  to  one  preexposurc  condition 
for  the  five  trials,  which  consisted  of  IQ-minute  preaxposuro  periods 
followed  by  15-minute  exploration  periods.  Analyses  of  variance  with 
throe  factors,  preexposure,  tomplexity,  and  trials,  were  conducted  for 

ments.  Additional  analyses  included  Ca)  statistical  examination  of  spe- 
cific time  categories,  Cb)  teats  on  differences  between  pairs  of  com- 
partments or  between  pairs  of  trials,  and  (cj  a nonparametric  type  of 


Four  hypotheses  were:  [1)  pore  cooipurtnont  entries  uculd  follow 
Sipple  rather  than  eoinple*  preexposure.  (2)  group  differences  In  activ- 
ity would  prevail  throughout  the  experiment.  (J)  initial  complexity 
preferences  would  differ,  each  group  preferring  the  least  discrepant 
complexity  from  preeiposure  complexity,  and  (4)  group  differences  in 
cosiplexity  preference  would  bo  maintained  during  the  experiment.  Find- 
ings did  not  support  the  hypotheses. 

Results  of  the  analyses  of  variance  and  related  t tests  for  the 
entry  frequency  data  wore:  (a)  trials  significant  for  all  time  cate- 


gories except  Minutes  Id-lS.  this  effect  being  related  to  more  entries 
on  Trial  I by  the  SPX  group;  (b)  Preexposure  X Trials  significant  for 
Minutes  ID-IS,  more  entries  being  mode  on  Trials  1 and  3 by  the  SFX 
than  the  CPX  group;  (c)  Proexposure  X Complexity  X Trials  significant 
for  Minutes  1-15  and  Minutes  1-6.  this  effect  being  related  to  more 
frequent  entry  on  Trial  1 than  on  other  trials  to  the  most  conplex  com- 
partment by  SPX  subjects. 

The  analyses  of  variance  and  related  t tests  for  the  data  on  time 
duration  in  comperements  showed  only  the  comploxity  footer  significant, 
this  being  the  case  for  all  periods  analyzed  except  Minutes  1-6.  The 
significant  effect  was  related  to  preference  for  the  simplest  compsrt- 
ment  by  both  groups. 


Anslysis  by  nonparametrlc  statistics  and  the  analyses  of  individual 
records  indicated  that  the  animals  spent  more  time  is  compartments  ori- 
ented in  the  direction  of  the  animsls'  mate  introduction  and  removal, 
than  in  other  compartments.  Additionally,  the  CPX  group  appeared  to 
respond  to  the  positional  aspect  of  the  compartments  at  an  earlier  point 


preference 


conpart- 


The  following  possible  interpretations  of  the  findings  were  dis- 
cussed: (a)  lack  of  diserinlnetion  by  animals  among  visual  patterns  in 
compartments,  (b)  other  experimental  aspects  such  as  spatial  qualities 
of  apparatus  and  directional  cues  from  transporting  animals  prior  to 

exploratory  behavior.  It  was  concluded  that  Ce)  directional  cues  may 

complexity  as  varied  in  this  experiment.  Finally,  it  was  suggested  that 

stimuli  having  greater  variation,  possibly  involving  both  directional 


aiAPTER 


THH  PROBLEM 

The  efforts  of  prior  exposure  to  ono  of  two  levels  of  stieulus 
comploxity  upon  subsequent  exploration  woro  examined  in  albino  rats  in 
this  study,  Animals  were  observed  during  free  exploration  sessions  in 
a Greek-cross  naso  having  four  individual  conpartnents  of  varied  com- 
plexity, StiMilus  complexity  eas  defined  as  the  ojeount  of  spatial  het- 
erogeneity, i.o.,  the  number  of  contrast  changes,  from  uhite  to  black, 
on  the  plane  surfaces,  For  two  compartments,  additional  con^lexity  was 
achieved  by  addition  of  a cube,  which  also  varied  In  the  number  of  white- 
black  clumges.  The  reported  data  Included  Che  number  of  entries  to  all 
maze  compartments  and  compartment  preference.  Indicated  by  frequency  of 
entry  to  separate  compartments  of  the  mate  and  by  duration  in  each  com- 
partment. 

Psychologists  have  not  always  been  in  agreement  on  the  vtivatlonal 
roqulsltos  of  exploratory  bchovior.  Its  occurrence  has  baen  regarded  by 
some  ae  originating  from  a separate  drive,  independent  of  Intemel  tis- 
sue needs.  &thar  psychologists  have  escribed  secondary  drive  status  to 
exploratory  behavior,  reasoning  that  it  occurs  because  such  behavior 
has  been  previously  reworded  by  food,  sox,  escape,  or  some  other  primary 
reinforcor.  Others  have  maintained  that  exploration  occurs  when  external 
stimuli  having  certain  qualities  are  presented  to  the  organism. 

Cofer  and  Apploy  (1964),  after  reviewing  some  experimental  evidence 


on  exploration,  concluded  that  ''eatcmol  stlinull  (and  their  ahsence] 
probably  have  the  capacity  ...  to  arouse  behavior’’  (p.  JOl).  Those 
authors  also  proposed  tliat  exploratory  behavior  could  bo  fitted  Into 
the  fraaiowork  established  by  adaptation  level  theories  more  suitably 
than  by  adding  an  exploratory  drive  to  the  list  of  drives.  The  present 
experinent  originated  fron  these  ideas. 

Stated  in  a general  fashion,  adaptation  level  theories  erphasite 
that  the  amoimc  and  kind  of  response  to  a stimulus  is  (a)  relative  to 
an  axpectancy  (b)  sol  by  previous  experience,  and  (c)  changing  as  neu 
stimuli  are  experienced.  Some  experimental  findings,  reported  below. 
Indicate  that  increasing  the  amount  of  stimulus  coeiploxity  in  a situation 


if  exploratory  behavior.  i 


with  coxplexlty  affects  subsequent  exploration  in  specific  weys.  Such 
experimental  results  suggest  the  possibility  that  a complexity  expect- 
ancy, or  adaptation  level,  based  on  degree  of  cooiplexlty  previously  ex- 
perienced, may  affect  not  only  the  amount  of  exploratory  behavior  but 
olso  preference  for  certain  stimuli  over  other  available  stimuli.  The 
present  research  attempted  to  manipulate  an  expectancy  for  stimulus  com- 
plexity, i.e.,  adaptation  level,  by  means  of  short-term  immediately  pro- 
ceding  exposure  to  two  degrees  of  cemplexity  in  two  groups  of  albino 
rats.  The  general  purpose  of  the  study  was  to  test  predictions  derived 
from  adaptation  level  theory  relevant  to  complexity.  If  it  could  bo  de- 
monstrated that  coeiplexity  preexposure  affected  either  the  amount  of  ex- 
ploratory activity  or  preference  for  certain  stimuli,  these  results 
would  lend  support  to  thoso  theories  of  exploration  which  oaphasise  ei- 
tomal  stimuli  as  the  motivational  source  of  explorstion. 

In  the  following  sections,  the  plen  is  to  (a)  discuss  exploratory 


behavior,  (b)  present  sone  adaptation  level  theoretical  views,  and  (c) 
discuss  experiaients  relating  conplesity  and  experience  with  conploxity 
to  exploratory  behavior,  while  pointing  out  sone  exporinental  consider- 


Exuloratory  Behavior 

The  tern,  exploration,  has  typically  been  applied  to  behavior  tak- 
ing place  in  an  extended  test  space  where  custosiary  rewards  such  as 
food  or  water  are  lacking.  Although  experimenters  in  this  area  of  re- 
search have  used  a variety  of  measures  of  exploration,  probably  the  two 
most  frequently  used  response  variables  have  been  (a^  locomotor  activity, 
moasured  as  units  traversed,  approaches  toward  or  entries  into  certain 


i (b^  duration  of  time  spent  in  t 
relationship  between  these  two  f 
>ar,  possibly  bocause  they  may  va 
According  to  some  adaptation  1 
f a process  of  stimulus  input  basic  t 
formation,  Time  spent  in  proximity 
:o  reflect  the  state  of  equilibrium  o 
adaptation  level  has  been  formed.  A 


IB  proximity  of  certain  stim- 
inss  of  exploratory  behavior 
rf  according  to  the  stimulus 

> the  process  of  adaptation 
:o  a stimulus  may  then  be 
' habituation  resulting  when 
somewhat  similar  Idoa  was 


proposed  by  Walker  and  Walker  C19M),  that  exploratieo  consists  of  tw 
processes!  information  gathering,  reflected  in  many  shifts  from  area 
to  area,  and  preference  expressing  behavior,  caking  place  when  the  an 
msl  selects  an  area  and  settles  there.  In  a different  way,  Sackett 
(1967)  has  suggested  that  entry  frequency  may  reflect  gross  motor 
activity,  whereas  time  spent  in  a choice  compartment  may  indicate  sys. 


exploration 


Welker's  (1957)  findings 


s experiment  wi 


were  consistent  with  this  vie«.  Khen 

the  other  hand,  Wachs  Cid69)  has  reported  that  high  activity,  character- 
ited  by  many  entries,  may  not  be  accoiopanied  by  curiosity  behavior. 

It  seems  possible  that  exploration  may  be  most  appropriately  in- 
vestigated If  it  is  thought  of  as  involving  more  than  one  specific  kind 
of  behavior.  For  this  reason,  many  experiments  have  used  leore  than  one 
dependent  variable  in  measuring  exploratory  behavior.  In  the  present 

areas,  and  duration  of  time  spent  in  them,  all  were  utilized  as  measures 

ence  with  stimulus  complexity. 


Theories  Using  Adeptation  Level  Concepts 
Among  the  several  theories  using  adaptation  level  concepts  there  is 
general  agreement  that  response  to  a stimulus  is  partly  a function  of 
its  own  qualities  and  partly  a function  of  the  Individual's  previous 

ing  and  current  stimulus  levels. 

According  to  Hebb  (19SS),  a certain  level  of  stimulation  is  sought 
by  the  erganlsm  in  order  to  maintain  the  option!  arousal  state  which  is 
necessary  for  optimal  cortical  functioning.  According  to  hio,  the  seme 
stimulation  in  mild  degree  may  attract,  prolonging  the  pattern  of  re- 
state; this  same  stimulation  in  strong  degree  may  repel,  disrupting  the 


pattern  of  response. 


In  a sonsHhat  siiailar  fashion,  KcClelland  ai 
crapancy  hypothesis  is  concerned  with  attraction 
discrepancies  fron  the  Individual's  adaptation  1( 


Clark's  [19S3)  dis- 
id  repulsion.  Snsll 
il  attract,  resulting 


in  approach;  greater  discrepancies  repel,  resulting  in  withdrawal.  For 
some  stimulus  nuallties,  the  effects  of  discrepancy  nay  differ  if  the 
stimlus  currently  being  experienced  has  nore,  rather  than  less,  of  the 
relevant  quality  than  the  previously  set  adaptation  level.  Additionally, 
according  to  the  authors,  effects  of  particular  quantities  of  discrep- 
ancy froo  the  adaptation  level  need  to  he  worked  out  for  specific  stia- 
ulus  diaensions. 

Helson  C19d4]  applied  the  concept  of  adaptation  level  to  both  sta- 
ple end  complex  sensory  experiences.  According  to  him,  the  adaptation 

qualities  of  the  stimulus;  contextusl,  l.e.,  the  framework  in  which 
stimuli  are  perceived;  and  residual,  i.o.,  organisnic  factors.  These 
three  components,  weighted  according  to  stimulus  conditions  at  a given 
point  in  time,  are  said  to  "pool,"  thus  forming  an  adaptation  level, 
which  in  its  turn  "pools"  with  new  experience.  Stimili  above  as  well 
as  those  below  the  level  exert  positive  effects  on  behavior,  the  inten- 
sity of  responso  being  an  increasing  function  of  the  magnitude  of  Its 
discrepancy  from  the  prevailing  adaptation  level.  Exploration  (Helson, 
1966)  is  evoked  by  a stimulus  which  deviates  from  lovol.  With  repeti- 
tion and  consequent  input  to  the  organism,  the  disparity  betweon  atln- 
ulus  and  adaptation  level  decreases;  the  stimulus  becomes  neutral,  and 
exploration  ceases.  Both  Helson  (1964)  and  Bovan  (1968)  have  emphaslted 
the  importance  of  contextual  stimuli,  i.e.,  tho  ambient  background  of 
os  an  influence  upon  perception.  The  same  gray  may  be 


focal  stimuli, 


judjod  darker  against  a white  background  than  against  a white  one.  If 
a heavy  weight  is  added  to  a series  of  nediun  weights,  these  weights  will 
bo  judged  lighter  than  if  a light  weight  is  used  with  the  sane  series. 
Another  example  is  perception  of  vertical  orientation,  which  depends  not 
only  upon  properties  of  the  retinal  projection  but  also  upon  feed-back 
fron  the  musculature  of  tho  subject. 

In  the  theory  of  choice  (Oesiber,  Earl,  S Paradise,  1957;  Doeber, 

196S)  adaptation  level  concepts  were  extended  to  stiaajlus  complexity. 
According  to  this  theory,  a stimulus  object  can  be  assiped  an  infonation 
or  complexity  value,  which  is  a motivationally  crucial  property  of  the 
object.  Each  individual  can  also  be  assiped  a complexity  value,  his 
"ideal,"  based  on  the  level  of  complexity  with  which  he  is  equipped  to 
deal  effectively.  The  theory  predicts  that  the  individual  will  select 
and  maintain  the  peatast  amount  of  contact  with  that  range  of  stimuli 
which  is  just  a little  more  complex  then  the  ideal,  these  stiaaill  being 
termed  "pacers."  Objects  outside  this  rango,  including  those  having  less 
complexity  than  the  Individual's  ideal  elicit  little  responsa.  Thus,  the 

in  the  direction  of  preference  for  increesing  amounts  of  complexity. 

If  tlie  above  adaptation  level  theories  constitute  a suitable 
theoretical  framework  for  exploratory  behavior  as  evoked  by  stijmilus 
complexity,  it  should  be  possible  to  manipulate  the  adaptation  level 
for  thia  quality.  One  way  of  attempting  this  would  be  to  expose  two 
groups  of  Individuals  to  stimuli  of  either  very  low  or  very  great  com- 
plexity, then  measuring  differential  effects  on  exploratory  behavior  in 
a test  situation  involving  intermediate  depoes  of  complexity.  If  prior 
complexity  oxperienco  affected  oxploration  in  ways  consistent  with 


adaptatlcpn  level  theories,  the  following  relationships  would  then  be 
expected: 

1.  Prior  low  cosiplexltj  sttaulntion  would  result  in  oore  frequent 
approaches  to  the  various  areas  of  the  test  apparatus  than  would  result 
front  prior  high  coaplexity  experience.  The  direction  of  this  effect 
would  be  the  same,  whether  attributed  to  a need  for  stiaulation  in  order 
to  salntain  cortical  function  (Hebb,  19SS),  an  enhancing  contextual  ef- 
fect of  low  coniplextt)'  stioulntion  and  a depressant  effect  of  high  coa- 
plexlty  stinailatlon  CHelson.  1964),  or  to  a greater  anount  of  interaction 
with  stimuli  having  more  complexit)'  than  with  those  having  loss  complex- 
ity than  the  ideal  (Deaber,  19S5). 

2.  Stimulus  preference  would  bo  a function  of  the  magnitude  of 
discrepancy  in  amount  of  complexity  between  the  new  stimulus  and  the 
previous  complexity  level,  based  on  the  organism's  experience,  Stimuli 
representing  small  dovlations  would  be  epproachod  in  preference  to  stim- 
uli Identical  to  those  of  preceding  complexity  experience.  A discrepancy 
of  considerable  magnitude  would  either  repel  (Hebb,  19S5;  McClelland  £ 
Clark,  I9S3) , fall  to  arcniso  response  since  it  is  not  perceived  as  rele- 
vant to  the  class  of  stimuli  for  which  the  level  exists  (Sevan,  1963), 

or  fail  to  evoke  response  since  an  adequate  pacer  is  not  present  (Dember, 
1965) . At  some  point  the  capacity  of  stimuli  to  evoke  approach  re- 
sponses would  cease  to  be  an  increasing  function  of  the  degree  of  dis- 
crepancy, and  beyond  this  point  greater  amounts  of  discrepancy  would 
not  result  in  increased  preference.  The  precise  function  relating  d s- 
crepancy  between  prior  and  current  complexity  experience  to  differential 
amounts  of  exploratory  behavior  remains  to  be  detemlned.  The  present 
experiment  was,  in  part,  directed  toward  providing  more  information  on 
this  relationship. 


3.  Following  preetposurc  to  differing  amounts  of  stimulus  coB- 
ploxlty,  Bxploratoiy  betiavior  would  reHect  a process  of  combining  or 
averaging  previous  stimulus  input.  Therefore,  if  stimuli  used  during 
an  exploratory  teat  were  the  same  for  two  groups,  the  differential  ef- 
fects of  preexposure  would  bo  expected  to  persist.  If  preexposure  to 
low  complexity  stimulation  resulted  in  a greater  extent  of  sampling  of 
a now  environment  than  proexposure  to  high  complexity  stimulation,  this 
differential  would  be  expected  to  perslat,  since  the  combined  stimulus 
input  would  be  different.  Furthermore,  complexity  preferences  of  each 
proexposuro  group  would  be  expected  to  change  as  a result  of  combined 
complexity  experience,  but  each  group's  preferences  would  still  differ 
as  long  as  complexity  input  from  the  proexposuro  condition  had  differed. 

Those  three  statements  suggested  the  hypotheses  for  the  present 
study.  Before  stating  the  explicit  hypotheses,  some  experiments  re- 
lating complexity  and  complexity  experience  to  subsequent  exploratory 

Stimulus  Comalexity  and  Exnloration 

As  stated  earlier,  complexity  in  this  study  has  been  considered  as 
spatial  heterogeneity.  It  siay  be  conaidered  a psychological  variable 
on  the  basis  that  it  bears  infonaaclon.  The  importance  of  spstial  het- 
erogeneity as  a psychological  variable  was  demonstrated  by  Attnoave 
C19S43,  whose  investigation  of  form  perception  in  human  beings  showed 
the  most  important  information  to  bo  concentrated  at  areas  where 
brightness  changed  abruptly,  such  as  at  anglas  or  peaks  of  curvatures. 

In  a second  study  (1957J  ho  found  that  human  subjects  judged  asymetri- 
cal  forms  to  be  more  complex  than  symmetrical  ones,  on  a seven-point 


complexity  rating  scalo.  Day  (1967)  found  that  human  subjects  rated  as 
more  complex  those  patterns  having  s greater  nuaiber  of  elements,  Human 
subjects  In  another  experiment  (Borlyne,  Ogilvle,  6 Parham,  1968)  demon- 
strated consistency  in  rating  as  more  complex  those  stimulus  patterns 
ehlch  had  a greater  number  of  component  elements,  this  quality  being 
Inbollcd  "information  content"  by  the  authors. 

Complexity.in  this  sense,  has  been  found  to  affect  exploratory 
response  of  rats.  With  homogeneous  brightness  of  the  stimulus  array, 
limited  effects  upon  exploration  have  been  demonstrated.  According  to 
Bcrlyne's  (1955)  results,  freepjency  of  approach  to  a test  cube  in  an  ex- 
ploration box  differed  little  betneon  gray  or  white,  Montgomery  (1953) 
found  no  significant  differences  in  entry  frequency  among  black,  gray,  or 
white  mate  sections  on  Initial  exposure.  Other  experimenters,  finding 
more  frequent  approach  to  black  or  shaded  areas,  have  attributed  this 
preference  to  a light-avoiding  tendency  of  the  rat  (Head.  1960;  Williams 
t Kuchto,  1957). 

Results  of  experiments  utilising  heterogeneous  or  complex  stleaili 
have  indicated  that  stimulus  arrays  having  greater  amounts  of  complex- 
ity elicit  more  frequent  approach  or  increased  duration  of  time  In  prox- 
imity to  those  stimuli,  as  compared  to  less  complex  stimulus  srrays.  The 
rats  used  by  Borlyne  and  Slater  (1957)  entered  more  frequently  a Y-maie 
arm  having  black-white  wall  patterns  and  a wall  plug  on  the  floor  than  a 
gray  arm.  With  a maze  shaped  like  a figure  eight  (Dember  e^  al. , 1957) 

9 of  17  rats  spent  significantly  more  time  in  a vertically  striped  lot^j 
than  in  one  having  horiiontal  stripes,  i.e.,  having  fewer  brightness 
changes.  Only  4 of  the  17  subjects  spent  significantly  more  time  In  the 
horixontally  striped  loop;  preferences  of  the  remaining  animals  were  not 


slgniflcsBt-  In  a second  part  of  this  same  experlnent,  rats  dsaonstrated 
preference  for  a horiiontall)'  striped  loop  over  a white,  but  not  over  a 
black  one.  This  last  finding  suggests  a possible  light -avoiding  tend- 
ancy.  A greater  porcontaga  of  animals  in  another  experiment  (Earl, 
Franken,  8 May,  1967)  entered  first  the  are  of  a T-eiajo  having  a checkered 
pattern,  i.e.,  having  many  angles  and  changes  of  brightness,  than  the 
other  arm,  which  was  half  white  and  half  black,  The  animals  also  spent 
note  tine  in  the  checkered  compartment,  hllllans  and  Kuchta  (1957)  em- 
ployed a V-mate,  the  arms  of  which  ware  varied  in  complexity.  More  en- 


similar  objects  fastened  to  the  walls,  than  to  either  a white  arm  with 
a black-striped  section  or  to  a whito  am.  Additionally,  animals  spent 
more  time  in  the  object  arm  than  in  the  other  two  arms  combined,  (lus- 
baum  (1964),  using  a four-compartnenc  apparatus,  found  that  the  greatest 
proportion  of  exploratory  time  waa  spent  in  a compartment  having  a re- 
volving ceramic  chick,  somewhat  lass  time  in  a compartment  containing  a 
colored  cube,  still  less  in  one  having  a black  paranalograa  on  the  wall, 
with  least  time  spent  In  a homogeneous  compartment.  Under  a free  explor- 
ation condition,  rats  (Welker,  1957)  spent  more  time  in  contact  with 
five  irregular  than  with  five  regular  cubes.  All  objects  were  painted 
gray  and  fastened  to  the  walls  of  a rectangular  box. 

It  Is  apparent  by  this  time  that  a variety  of  stimulus  designs  and 
objects  have  been  used  in  experimenting  in  this  area  of  interest.  For 
this  reason  it  seems  desirable  to  vary  the  number  of  information-bearing 
elements  in  the  stiimilus  arrays  in  a more  systematic  fashion.  This  was 
done  in  the  present  experiment  by  varying  angles,  black-white  changes. 


and  synDetry  of  objects.  ITiis  approach  Is  conaistonc  with  the  oork  of 
Atcaoave  (1954,  1957)  and  of  Damber  (1955)  in  which  infonaation>bearins 
proporties  are  ascribed  to  these  stimulus  aspects.  The  apparatus  used 
in  the  present  exporinent.  the  Greek-cross  mate,  had  four  coiapartments 
in  addition  to  a central  area,  laakinif  it  possible  to  STStenaticall/ 
vary  complexity  of  both  centrai  area  and  compartments. 

Although  generslitations  may  be  haaardous  because  of  the  variety 
of  stimulus  arrays,  the  preceding  experimental  results  suggest  that 
spatial  heterogeneity  is  dlscriminable  by  rats  and  that  increased  spa- 
tial heterogeneity  has  a positive  effect  upon  the  number  of  approaches 
to  certain  areas  or  objects  as  well  as  the  time  spent  In  proximity  to 
them.  Since  both  of  these  responses  are  generally  considered  as  ex- 
ploratory behavior  (Ifelker,  1961),  it  was  reasoned  that  if  adaptation 
level  concepts  are  applicable,  different  experiences  with  complexity 
would  have  measurable  effects  upon  exploration.  One  way  of  investigat- 
ing such  effects  has  boon  to  make  temporal  chenges  in  coa^loxity  stim- 
ulation. In  the  next  section  some  experiments  are  discussed  in  which 
animals  have  been  exposed  to  certain  stimulus  arrays  and  have  subse- 
quently been  tested  in  a situation  with  these  arrays  chaagod  in  some 


Stimilus  Complexity  and  Experience 
Positive  effects  of  stimulus  complexity  upon  exploration  have  been 
found  when  a temporal  change  in  stimuli  Involved  a difforance  in  the 
amount  of  complexity.  Serlyne  (1955)  allowed  one  group  of  rats  to  ex- 
plore an  empty  alcove  and  another  group  to  explore  the  some  alcove  with 
a gray  cube.  All  had  previously  seen  a black  or  an  unpainted  cube  in 


Qnpcx  before. 


the  sane  location,  but  none  had  ever  aeon  It 
provoked  aijnlficantly  more  approaches  than  did  the  onf 
plex  alcove.  Corman  and  Shafer  (1968)  introduced  a uhi 

blade  floor.  Rats  spent  more  time  in  the  proximity  of 
did  not  make  more  approaches  to  it  than  did  a control  g 
ond  experiment,  a different  change  was  made  which  had  t 
diminishing  stimulus  complexity.  Following  five  trials 
square  In  the  center  of  a black  open  field,  a black  squ 


■n  entirely 


duced,  making  the  floor  entirely  black.  In  comparison  to  a control 
group,  the  animals  exposed  to  this  change  made  mote  approaches  toward 
the  area  of  the  change  but  did  not  remain  in  its  proximity,  as  had  the 
animals  experiencing  the  change  to  increased  complexity.  These  results 
indicate  that  the  change  in  amount  of  complexity,  as  well  as  the  contrast 
with  the  open  field  on  prior  trials,  influeoced  response  to  tho  changed 


Although  a number  of  experimenters  have  compared  the  effects  of 
restricted  and  enriched  rearing,  less  exporlmontal  attention  has  boon 
directed  to  those  short-term  conditions  of  experience  which  affect  sub- 
sequent exploratory  activity.  Halllday's  (1967)  results  are  suggestive 
of  interaction  between  low  complexity  stimulation  and  duration  of  ex- 
posure. He  varied  the  length  of  a delay  interval  spent  by  rats  in  a 
solid  metal  cage  between  two  trials  in  an  alevated  maze.  With  the  10- 
end  70-minute  intervals,  activity  increased  on  the  second  trial,  in  con- 
trast to  decreased  activity  fcllowing  either  shorter  or  longer  intervals. 
In  a second  part  of  the  experiment,  the  first  trial  took  place  in  an 
open  field;  no  activity  change  on  tho  second  trial  was  observed 


folloKing  tho  lO-ninute  intorvel  (tha  2Q-Btnute  interval  not  being  used), 
but  significant  decreases  occurred  with  both  shorter  and  ionger  inter- 
vals. According  to  Halllday,  the  amiunt  of  ties  in  the  aonoionous  delay 
cage  was  a possible  reason  for  changes  in  activity,  short  delays  in- 
creasing and  longer  delays  decreasing  subsequent  activity.  Since  on 
elevated  Bate  nay  be  considered  to  have  some  heterogeneity  (Sheldon,  M.H. 
1968),  it  also  seems  possible  that  the  conplexity  of  the  elevated  mate 
on  the  second  trial  was  enhanced  by  low  complexity  experience  in  the 
delay  cage.  In  another  experiment,  Holliday  (1966)  found  no  differences 
in  locomotor  exploration  of  an  enclosed  T-naie  between  a group  whose 
Imaedlately  preceding  experience  was  in  an  elevated  Y-naze,  one  having 
prior  experience  in  an  open  field  having  green  and  white  striped  walls, 
or  a control  situation.  All  groups  showed  a significant  reduction  in 
explorstion  in  the  enclosed  T-nase.  In  this  experiment,  nil  preceding 
conditions  of  experience  were  more  complex  than  the  enclosed  T-maze 
used  for  the  exploratory  test;  therefore  a depressant  effect  of  higher 
complexity  is  a possible  explenation,  The  possibility  that  restricted 
stimulation  increases  exploration  of  a new  environment  is  not  supported 
by  hoods'  (L962)  findings,  following  24  hours  in  either  free,  re- 
stricted, or  normal  environments,  animals  were  tested  in  a square  gray 
closed  field.  Pew  differences  were  found  among  groups  in  either  loco- 
aotion,  sniffing,  or  other  kinds  of  behavior.  Possibly  the  closed  field 
had  insufficient  complexity  to  evoke  differential  amounts  of  exploratory 
activity,  since  it  had  little  more  heterogeneity  than  even  tho  re- 
stricted cages.  Among  the  groups  of  rats  which  had  previously  been  con- 
fined to  small  homogeneous  cages  for  0,  3,  6,  or  9 days,  there  were  no 
differences  reported  by  Charlesworth  and  Thompson  (1957)  in  tha  amount 


sctivlty 


that  axploratoiy  hohavior  is  influenced  largely  by  the  presence  of  a 
novel  stusulus  and  that  it  is  independent  of  the  deprivation  of  stin- 
uli.  In  this  experinont,  the  box  utilized  for  the  ej^loration  tost  was 
quite  coaplex,  possibly  Uniting  its  effectiveness  in  eliciting  differ- 
ential anounts  of  exploratory  behavior.  It  contained  one  cube,  had  one 
black,  one  white,  one  black-white  striped  wall,  and  one  with  wire  ter- 
ninals  tacked  to  it. 

Experinents  investigating  the  phenonenon  of  spontaneous  alternation 
are  pertinent  to  short-tero  complexity  exporioaco  in  its  effects  upon 
later  exploratory  behavior.  The  basic  technique  of  these  studies  pro- 
vides s means  for  observing  changes  in  stimulus  preference  following 
certain  kinds  of  experience.  Studies  of  spontaneous  alternation  have 
typically  employed  exposure  either  to  areas  of  homogeneous  brlghtnsss  or 
to  black-white  patterns  as  an  antecedent  of  choice  between  a previously 
exposed  and  another,  different  stimulus.  Rejection  of  the  preexposed 
brightness  and  choice  of  a different  brightness  has  been  found  fRivy. 
Earl,  i Walker.  1956],  as  well  as  choice  of  the  maze  ana  which  had  been 
changed  in  brightness  from  the  previous  trial  (Bember.  1956,  1960;  Fowl- 
er, 1958;  Fox  s Cornack,  1962;  Woods  6 Jennings,  1959].  Preexposirre  in 
a box  adjacent  to  the  T-maze  used  for  testing  has  given  similar  results 
(Pate  i knders,  1967). 

Animels  have  also  been  found  to  choose  the  T-msze  arm  having  e 
changed  black-white  pattern  (Earl.  Franken,  6 Hay.  1967).  Thompson  and 
Solomon  (1954).  using  stimulus  boxes  attached  to  the  animals'  living 
cages,  found  that  a group  previously  exposed  to  a black-white  striated 
stisailus  pattern  later  spent  more  time  looking  et  a changed  stimulus. 


one  vertically  striped  ai 


a triangle,  than  did  a group  again  oiposod  to  the  striated  pattern. 
Dewsbury's  {1965)  findings  also  indicated  chat  a nonoxposed  pattern  is 
preferred.  Dewsbury  observed  the  effects  upon  stimulus  preference  of 
24-hour  exposure  to  one  of  four  boxes  having  walls  of  varying  complexity, 
and  it  was  reported  that  rats  preexposed  to  horizontal  stripes  showed 
a considerably  lower  tendency  to  stay  in  a box  containing  horizontal 
stripes  than  did  rats  previously  exposed  to  vortical  stripes,  and  vice 
versa.  Lester's  (1967)  results  were  swoewhat  analogous.  He  compared 
als  per  day  for  5 days  in  a T-i*ze  having 
e horizontally  striped  am.  The  animals 
tended  after  repeated  exposure  to  change  preference  from  the  previous 
choice,  a J-minuto  period  generally  sufficing  for  a change  to  occur. 

Olhor  experimenters  have  found  no  significant  preference  for  a non- 
oxposed stimulus  (Borry,  Rogers,  S McCarroll,  1968;  Douglas,  1966;  Fox 
6 Coroack,  1962;  Lester,  1968;  Levine,  Staats,  g Fiomsier,  1958;  Walker, 
Oember,  Earl,  Fliege,  S Karoly,  1955).  Various  reasons  have  been  sug- 
gested for  the  lack  of  agreeroent  with  experiments  where  positive  ef- 
fects were  obtained.  Fowler  (1958),  believing  that  rough  handling  be- 
tween preexposure  and  trial  periods  was  responsible  for  the  negative 
results  obtained  by  Levine  et  al.  (1958),  repeated  the  experiment  with 
especial  attention  to  handling  and  found  that  animals  chose  the  nonex- 
posod  brightness.  Walker  et  el.  (1955)  preexposed  animals  in  a box;  no 
tendency  to  choose  the  nocexposed  color  was  found  on  later  testing  in  a 
T-maze.  Following  further  experimontation,  these  authors  concluded 
that  choices  wore  affected  not  only  by  intramaze  brightness  but  also  by 
•f  brightness,  place,  and  feed-back  cues  from  the 


earlier  choice.  Pate  and  Anders  (1967),  using  a slightly  different 
procedure,  lainijilzed  stlaulaticn  between  preexposure  and  testing  by 
preexposing  anijials  in  a box  adjacent  to  the  test  naie.  lamediately 
prior  to  testing,  the  anlBsls  were  grasped  and  oriented  toward  the  naze 
entrance.  With  these  conditions,  choice  of  the  nonexposed  brightness 
was  found.  Lestor  (1968)  failed  to  find  an  effect  of  preexposure  in  a 
box  upon  subsequent  choice  in  a T-naze,  On  the  other  hand,  when  the 
animals  were  preexposed  in  a portion  of  the  T-msze  used  for  testing, 
feaalo  rats,  hut  not  male  rats,  chose  the  nonexposed  brightness.  Lester 
advanced  an  interpretation  chat  fear  level  of  male  and  female  rats  may 
have  differed,  since  the  animals  had  received  more  handling  in  the 
single  positive  instance.  Pate  (1970)  suggested  that  differences  in 
the  way  animals  were  handled  between  preexposure  and  test  may  have  been 
the  reason  for  the  Inch  of  agreement  between  findings  of  the  Pate  and 
Anders  (1967)  and  Lester  (1968)  experiments. 

Finding  negative  results  of  preexposure  to  a chackered  or  to  a 
striped  pattern.  Fox  and  Comack  (1962)  concluded  that  the  patterns 


familiarity  cues  were  suggested  by  berry  et  al.  (1968)  as  influencing 
Thompson  and  Solomon’s  (1954)  previously  cited  finding  of  preference 
for  a nonexposed  black-white  pattern.  With  an  experimental  design 
eliminating  such  cues,  preference  was  found  for  a striated  pattern. 
Prior  exposure,  considered  independently  from  pattern,  did  not  signi- 
ficantly affect  preference. 


Negative  effects  following  preexposure  to  either  brightness  or  to 
black-white  patterns  were  obtained  by  Bouglas  (1966),  uaing  different 
mazes  et  right  angles  for  preexposure  and  tost.  After  further  work. 


its  brightn«ss  was  identical  to  that  of  the  first  naze,  aiul  the  great- 
est nuibBT  of  entries  was  Bade  when  differences  between  the  two  sazcs 
were  naxieial.  Other  oxperiacnters  have  reported  preference  for  those 
stinuli  which  were  highly  sinilar  to  those  of  preceding  experiencc> 
Bindra  and  Spinner  (195g)  recorded  Che  frequency  with  which  various  be- 
haviors occurred  in  test  cages  which  differed  from  living  cages  by 
three  levels  of  discrepancy;  (a)  stripes,  (b)  stripes  and  a mesh  floor, 
and  Cc)  stripas,  mash  floor,  and  white  noise.  During  the  first  6 min- 
utes of  the  test,  there  was  more  loconotor  activity  in  the  cage  of 
B;ajcimum  difference  but  more  sniffing  in  the  least  different  cage  fron 
living  cages.  A glazed  figurine  and  a retal  locket  were  used  by  A.  B. 
Sheldon  (1968)  as  stimulus  objects,  varying  either  their  visual  or  their 
olfactory  familiarity,  or  both.  A greater  percentage  of  animals  subse- 
quently tested  in  a raised  Y-runway  chose  the  object  offering  BoAlmal 
femiliarity,  i.e.,  both  visual  and  olfactory.  Preference  fer  the  stim- 
uli Bost  similar  to  those  of  the  rearing  condition  was  reported  by 
dackett  (1967).  Following  40  days  of  differencial  rearing,  anlnuils 
were  tested  in  a choice  apparatus  having  black,  white,  or  checkered 

Bent,  whereas  animals  raised  under  a condition  involving  black-white 
complexity  spent  acre  time  in  the  checkered  compartment,  FclLowing  30 
days  in  normal  laboratory  housing,  the  dark-reared  rets  changed  prefer- 
ence tc  the  checkered  compartment,  which  was  similar  to  the  current 


possible  generalization  of  Che  tatter  disparate  oxporlmcats 

of  the  available  stiauli,  but  when  stimuli  have  more  complexity 


one  BDst  resonbling  the  preceding  stiiaulus  situecion. 

A cmmjLacivfl  effect  of  cemplexit/  experience  has  been  suggeeted 
by  results  of  Deiilber  et  al . (1957).  Over  S days  of  60-minute  trials, 
on  increasing  number  of  animals  came  to  prefer  the  more  complex  loop  ol 
a figure-eight -shaped  mate.  Additionally,  those  animals  having  an  ini- 
tial preference  for  the  more  complex  loops  maintained  it  on  subsequent 


in  coeploxlty  preference,  either  within  trials  or  over  a series  of  50- 
mihute  trials,  the  average  preference  ranging  between  gray  and  horizontal 
stripes.  It  has  been  suggested  by  one  of  the  authors  CKalker,  E.  t., 

1964)  that  the  horizontal  stripes  may  have  been  too  complex  to  act  as 
"pacers'’  for  the  gray  compartment,  or  that  possibly  wall  patterns  were 
Ineffective  in  changing  preference.  Handling  may  have  influenced  results 
of  this  experiment.  Animals  were  introduced  into  the  apparatus  facing  the 
gray  compartment;  this  procedure  laay  have  affected  preference  for  gray. 

Some  experimental  evidence  suggests  that  (a)  variations  in  stloojlus 
coeplexlty  are  discTlminable  by  rats,  (b)  increased  stimulus  complexity 
is  associated  with  Increases  in  exploration.  It  theroforc  appeared  pos- 
slblo  that  complexity  as  a stimulus  dimension  could  be  varied  in  such  a 
way  as  to  test  adaptation  level  theories. 

Other  experimental  findings  indicate  that  experience  with  complex- 
ity may  have  such  effects  as:  increased  exploration  following  low  com- 
plexity experience,  preference  for  a changed  stimulus  over  an  Identical 
one,  preference  for  the  most  .similar  of  a set  of  complex  stimuli,  and 
changes  in  complexity  preference  over  a series  of  trials,  These  find- 
ings suggest  that  amount  and  kind  of  response  to  a specific  degree  of 


complexity  may  be  partly  a function  of  tha  degree  of  coiplexity  of  the 
stimulus  itself  and  partly  a function  of  the  complexity  of  the  temporal 
context  olthin  which  the  stimulus  is  perceived.  In  other  words,  experi- 
ence with  complexity  would  bo  expected  to  change  the  subjective  adapta- 
tion level  or  expectancy  of  the  individual,  affecting  the  perceived  com- 
plexity of  stimuli  to  which  the  individual  is  subsequently  exposed. 

Since  such  expectations  are  coosistont  with  adaptation  level  theototical 
ptedictiuns,  and  since  the  response  variables  are  those  generally  con- 
sidered 35  exploratory  behavior,  it  was  anticipated  in  the  present  re- 
search that  differential  complexity  preexposure  in  aniaials  whose  previous 
experiences  had  presumably  been  quite  similar  would  result  in  differences 
in  exploratory  behavior. 

In  the  experiment  reported  here,  groups  of  animals  were  preexposed 
to  either  a very  homogeneous  or  a very  complex  comparement.  It  was 
assumed  that  this  experience  would  alter  the  subjective  norms  of  these 
subjects  with  respect  to  complexity.  Differences  in  subscquenc  explora- 
tion by  these  two  experimental  groups  would  be  expected,  since  their 
porcepclcn  of  the  complexity  of  the  test  stimuli  would  bo  relstive  to 
the  temporal  context,  i.e.,  preceding  complexity  experience.  With  a 
homogeneous  context,  stimuli  would  be  perceived  as  mom  complex  and 
would  consequently  be  explored  to  a greater  extent  then  with  a hetaro- 
genoous  context.  This  assumption  was  the  basis  for  the  first  two  hy- 
potheses. Since,  according  to  adaptation  level  theories,  the  subjective 
norms  are  the  result  of  past  experience,  it  would  also  be  anticipated 
that,  so  long  ns  prooxposurc  input  was  different,  stimulus  preferences 
would  be  different.  This  assumption  was  the  basis  for  Hypotheses  3 end  4. 


Statonent  of  Hypotheses 

If  subjects  ore  preexposed  to  either  a vary  homogoreous  or  a very 
cosplex  stimulus  array  and  are  innediately  thereafter  tested  in  a nose 
containing  several  areas  of  interoedlate  complexity,  varying  from 
slightly  more  complex  than  the  homogeneous  preexposure  to  slightly  less 
complex  than  the  complex  preexposure  condition,  the  following  effects 


hypothesis  1.  Simple  proexposure  will  result  in  exire  exploratory 
activity  than  complex  preexposure,  exploratory  activity  being  defined 

Hypothesis  2,  Diffarences  between  preexposure  conditions  in  amount 
of  exploratory  activity  will  he  consistently  maintalnod  over  a series  of 
trials,  when  preexposure  complexity  differs  on  all  trials. 

Hypothesis  3.  Initial  complexity  preferences  of  each  preexposure 


'up  will  differ,  each  group  preferring  the  least  discrepajit  compert- 
it  from  preexposuro  complexity.  Preference  is  defined  both  ns  the 
iber  of  entries  made  to  a single  compartment  and  as  the  total  duration 
time  spent  in  a single  compartment. 


Hypothesis  4.  Two  groups  receiving  different  preexposuro  to  stim- 
ulus comploxity  will  maintain  a different  complexity  preference  over  a 
series  of  trials.  Preference  is  defined  in  the  same  way  as  in  Hypothesis 


CHAPTER 


METHOD 


DESIGN 


Subjects  were  24  laalo  albino  rats  of  the  Dublin  Sprague-Dauley- 
derived  strain,  secured  fron  Flow  Research  Aniiaals.  Dublin,  Virginia. 
Animals  were  approximately  90  days  old  and  erperlsentally  naive  at  the 
start  of  testing.  Animals  woro  supplied  in  lots  of  12;  upon  arrival, 
they  Here  assigned  randoDly  to  one  of  four  cages,  56  cm.  X SS  co.  X 
21  cm.  high,  5 animals  being  housed  in  each  cage.  Pood  and  water 
were  ad  lib,  at  all  times  except  during  testing. 


Apparatus 

Throe  pieces  of  experimental  ctpiipmont  were  used,  a box  in  which 
animals  were  placed  for  adaptation  prior  to  the  oxporlmont,  a container 
in  which  animals  were  kept  between  removal  fro*  the  living  cage  and  be- 
ginning of  an  experimental  session,  and  a combination  preexposure-ox- 
ploration  apparatus.  The  inside  neasurenents  of  tho  white  plywood  box 
used  for  adaptation  were  22  cm.  square  by  30  cm.  high.  The  round  plas- 


a hardware  cloth  top  and  food  pellets  and  li 
bination  preexposuto-exploratory  apparatus  wj 


a diameter,  with 


tamed  after  that  used  by  DeHelsky  and  Dcncnberg  (1967)  and  by  Wachs 
(1969).  It  consisted  of  a central  area  surroundod  by  four  flanking 


compartments.  As  shown  in  Figure  1,  Masonite  sliding  doors  for  the 
inner  side  of  each  wooden  peripheral  comporCBent,  when  closed,  joined 

were  open,  as  in  Figure  2,  free  access  to  the  outer  compartments  was 

one,  measured  22  ca.  scpiare  b/  20  cm.  high.  Preeaposure  coiqilesit)' 
could  be  varied  by  exchanging  one  set  of  sliding  doors  for  another. 

The  outer  compartments  differed  from  the  central  oosipartmente  and 
from  each  other  in  amount  of  stimulus  complexity.  These  variations, 
shown  in  Figure  1,  constituted  a series  of  Increasing  complexity  as  foi- 

Compartieent  1:  Lowest  complexity.  Each  atationary  wall  and  the 
floor  were  pointed  half  black  ajid  half  white,  black  areas  being  con- 
tinuous for  the  floor  end  back  wall,  but  discontinuous  with  the  elde 


approximately  d cm 
wide,  the  purpose 
portion  of  black  t 
Compartment  3 
identical  to  those 


Mild  complexity.  Each  stationary  wall  and  the 

wide  and  black  stripes  were  epproximatoly  6 cm. 

Intermediate  cos^lcxity.  Ralls  and  floor  were 

distance  of  S cm.  from  the  rear  wall,  midway  be- 


Cempartment  4:  Most  complex.  Kails  and  floor  were  identical  to 


same  location  as  in  Conpartment  3.  The  cube  was  white  with  a sin^ile 

Fer  the  simple  preexposure  cohditioe  (SPX),  in  Figure  3 tho  cen- 
tral conparCBent  was  mediuD  gray,  offering  loss  complexity  than  any  of 
the  outer  compartnents.  For  the  conplox  preexposure  condition  (CPX), 
in  Figure  1,  tho  central  compaitment  was  more  complex  than  any  of  the 
outer  compartments,  tho  walls  having  a checkered  pattern  of  squares 
which  measured  5 cm.  horizontally  by  S cm.  vertically.  Complexity  was 
further  increased  by  the  presence  of  a white  asimoietrlcal  block,  4 cm. 
X 4 cm.  X 2 cm.,  having  a black  stripe  approxicaioly  2 cm.  wide  across 

Variations  in  complexity  of  maio  areas  were  consistent  with  the 
concept  of  complexity  as  spatial  heterogeneity  previously  discussed. 
Six  gradations  of  coeqilexity,  ranging  from  monotonous  to  highly  com- 
plex, were  available.  The  simple  preexposure  central  compartment  had 
less  conqilexity  and  the  complex  preexposure  central  compartment  more 
complexity  than  sny  of  the  outer  compartments. 

The  timing  device  was  constructed  by  sound  engineers  of  tho  Uni- 
versity of  South  Florida's  Division  of  educational  Rosources.  Beeps  at 
lO-seeond  intervals  and  a statement  of  the  beginning  of  each  minute  of 
both  pruexpesure  and  exploration  periods  were  recorded  on  the  tape. 

Procedure 

Animals  in  a particular  cage  were  all  assigned  randomly  to  one  of 
the  two  preexposure  conditions,  simple  [SPX)  or  complex  (CPX).  Because 
animals  arrived  in  two  shipments  it  was  possible  to  equate  a number  of 
factors  over  preexposure  conditions.  For  exaiiq)lQ,  6 subjects  from 
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Hcentr^ 
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HcoupartmentH 
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each  shlpaent  were  assipied  to  coaplex  preexposore  and  6 to  sinple 
preexposure,  Kithln  the  first  group  of  12.  the  6 subjects  in  the 
sieple  iireexposure  group  uere  tested  in  the  inoming;  the  remainder  uas 
tested  in  the  aftemocm.  For  the  second  shipment  of  enueals  this  or- 
der was  reversed.  In  the  same  way,  position  of  the  cages,  i.e,,  top  or 
bottom,  was  equated  between  conditions.  Mate  position  was  balanced  by 
rotating  tho  maze  through  a 90®  angle  once  during  the  cxperioent  for 
each  subject,  at  the  beglnoing  of  either  the  third  or  tho  fourth  trial. 
Half  of  tho  subjects  in  each  preoxposure  group  experienced  the  apparatus 
in  one  of  two  positions: 

1.  Mate  position  IR  1-4:  animals  introduced  Into  and  remved 
from  the  apparatus  in  a direction  midway  between  Compartments  1 and  4. 

2.  Maze  position  IR  1-2:  animals  introduced  into  and  removed 
from  Che  apparatus  in  a direction  midway  between  Compartments  1 and  2. 

12,  approximately  2 weeks 
beginning  of  the  experiment, 

1 the  cage  and  placed  In  the 


le  recording,  previously  de- 


apart.  On  each  of  3 days  prior  ti 
subjects  were  individually  romove^ 
adaptation  box  for  5 minutes,  the: 

During  this  preadaptation  period, 
scribed,  was  activated, 

housed.  The  apparatus  was  placed 
living  cages,  in  a position  which  eliminated  shadows  within  the  ci 
ments.  Tlie  apparatus  was  surrounded  by  screens  draped  with  black 
rial.  All  animals  in  a cage  were  removed  to  the  round  plastic 
which  was  then  placed  on  the  opposite  side  of  the  tost  epparatus  from 
tho  home  cage,  equalizing  to  some  oxtont  any  cues  from  the  home  cages. 


h subjects  wi 
le  distance  f: 


For  preeiposure,  animals  were  remjved  from  the  plastic  container 
and  placed  in  tlio  center  cooipartoont  of  tlie  eaie,  After  ID  Binuces  the 
doors  to  the  eoupartoents  wore  opened  rapidly  and  quietly  by  the  ei- 
perlBcnter,  tlie  order  of  opening  being  based  upon  sequences  previously 
taken  from  a tablo  of  random  numbers.  The  subject's  esploratory  behav- 
ior was  observed  through  a slot  between  two  screens,  and  the  animal’s 
path  traced  on  a facsinilo  of  the  apparatus  floor  plan.  Numbers  indi- 
cated the  beginning  of  each  minute,  and  crossmarks  indicated  the  pas- 
sage of  every  lO-second  interval,  A separate  record  was  made  for  each 
3-minuta  period.  Similar  methods  of  recording  behavior  have  bean  used 
by  other  oipcrimentors.  Including  Baron  C1963)  and  Me 
pie  record  of  an  individual's  exploratory  movements  i 
At  tho  end  of  the  IS-minute  exploration  period,  the  aj 
from  the  mare  to  a small  carrying  case  and  returned  ti 
Tlie  apparatus  was  thoroughly  washed  after  each  subjeci 
Subjects  wore  tested  on  each 


in  Appendix  A. 


'as  romoved, 
t approximate- 


ly tl 


Treatment  of  Data 

Records  of  behavior  yielded  two  kinds  of  response  data: 

'f  entries  to  separato  cospartmonts  and  the  duration  of  i; 


Tho  design  of  the  eiporiment  provided  for  one  group  of  animals  to 
receive  exposure  to  the  simple  compartment  before  exploring  tho  mate  on 
each  of  five  trials.  A different  group  of  animals  received  complex  pre- 
exposure  before  esch  of  five  trials.  There  were,  therefore,  three  major 


variables  under  investigation: 


A.  Preaxposuxe,  v 

B,  Complexity,  mi 
Ity;  CoTBpartment  2,  nil 
ploxity;  Compartnent  4, 


th  two  levels:  simple  arnJ  complex, 
h four  levels:  Compartnont  1,  lowest  complex- 
complexity;  Compartment  3,  intomodlate  con- 
aost  complexity. 


for  the  two  dependent  variables,  compartment  entry  frequency 
luration  in  each  compartment,  wore  created  by  a three-factor 
■f  variance  having  repeated  measures  upon  Factor  B,  complexity. 


In  addition  to  the 
various  colls  were  used 
to  the  hypotheses.  Coiqiarisons 


os  and  whan  relevant 


1.  Between  preexposurc  levels  for  each  separate  trial. 

2.  Within  preexposure  levels  between  (a)  pairs  of  compartments, 
or  (h)  pairs  of  trials, 

3.  Within  preexposure  levels  between  (a)  pairs  of  comparteencs  on 
each  separate  trial,  or  Cb)  pairs  of  trials  for  each  aeporato  compart- 


For  cosparlson  (1)  t tests  were  used,  the  critical 
suggested  by  Cochran  and  Cox  (1957,  p.  299)  and 
(1962,  p,  324).  For  the  ramalnlng  comparisons,  i.e 

that  designated  by  Winer  as  the  Tuhoy  (a) 


Additional  analysis  incorporated  statistical 
(a)  specific  time  categories  within  trials:  actli 


pexioil.  Minutes 


transition  period.  Minutes  7-9;  and  inactive 
Analyses  for  Minutes  1-6  and  Minutes  lO-lS  were  thought  advisable  in 
viau  of  the  possibility  previously  cited  that  exploration  during  the 
15-ainuto  session  might  involve  mo  processes,  which  would  have  maximal 
differential  effects  at  the  beginning  and  end  of  the  trials.  Hinutos 

special  charecteristics  of  luportanoe  to  the  experimental  predictions. 
Records  of  individual  subjects  were  also  informally  analyaod  to  secure 
additional  information  on  exploratory  behavior  during  the  trial  sessions 


CHATOR 


RESULTS 


Minutes  1' 


response  veriebio  a: 


R'  = log-  CX  * 1)  t 


In  the  following  pages,  results  of  the  analyses  of  variance  for 
cojapartnenc  entry  frequency  are  presented  in  Tables  1-4  Tables  5-8 
show  sujimarles  of  means  of  those  data  for  the  tine  periods  oxaminoJ. 
it  will  be  noted  that  the  sane  principal  variables  were  significant  oi 
the  analyses  of  variance  for  Minutes  1-15  and  Minutes  1-6.  Most  of  tl 
coopartment  entries  were  made  during  the  first  6 o. 

in  conpartmonc  entry  frequency  w: 
per  cent  of  the  mean  entry  froquency  for  Minutes  I-IS,  8.51. 

Tables  9-12  indicate  results  of  the  analyses  of  variance  for  data 
spent  in  compartments.  Specific  mean  data  for  thi 
•e  reported  in  Tables  13-16.  Sinco  a check  of  the 
lartments  showed  cell  distributions  positively 
fere  transformed  to  logarithms,  using  the  formula 
' normaliie  the  distributions.  The  Hartley 
'.  93)  applied  to  the  transformed  data  showed  that 
homogeneity  of  variance  was  met  far  Minutes  1-15  ai 
Minutes  1-6.  but  not  tor  Minutes  10-15.  The  conservative  tost  recom- 
mended by  Winer  (1962.  p.  322)  was  applied  to  the  analysis  for  Minutes 
10-15.  The  anelysos  of  variance  for  Minutes  1-16  and  Minutes  10-15  in- 
dicated the  same  variables  to  be  significant,  The  mean  number  of  sec- 
onds spent  in  each  compartment  during  Minutos  1-15  was  as  follows: 


Analysis  of  Variance:  Coapartnenc  Entries, 


Analysis  of  Varianco:  Compartmenc  Entries,  Minutes 


Conpartraent  Entries,  Minutes  7-9 


Preexposure  (A) 


[.OSi. 


Analysis  of  Variance:  Coopartment  Entries,  Minutes 


(.05]. 


CofoparCment  Encrles,  Means 


Minutes 


Coaporttient  Entries, 


Anel/sls  of  Variance: 


Tine  Scores,  Minutes  1-15 


Note.-  Bata  transformed  to  logarithms. 


t.OlJ. 


Analysis  of  Variance:  Tina  Scores,  Hinucos  1-6 


Preexposure  (A) 


Csnplexlty  CB) 


B X Ss  i^rror  b) 


Analysis  of  Variance: 


Minutes  7>9 


C X Ss  (error  be) 


.a  transformed  to  logarichns. 


l.Ol], 


Analysis  of  Varianco:  Tina  Scores.  Hinutes 


Proezposure  CA) 
A X Ss  (error  a) 


> Data  transforsed  to  logarlthias. 


[-01]. 


>:  Ccnpartioertt 


In  this  chapter,  £i7^din£S  are  reported  in  the  order  of  the  ex- 
perimental variables.  Finally,  SOM  additional  infomation  based  on 
informal  analyses  of  individual  behavior  records  Is  given. 

For  entry  data,  the  preexposure  factor,  as  a separate  variable, 
was  not  a significant  effect  on  any  analysis  of  variance,  For  the  data 
on  cospartment  entry  frequency,  £ ratios  are  as  follows  Cdf  • 1,  22): 
Minutes  1-15.  2.45,  [.25];  Minutes  1-6,  1.92,  [.25];  Minutes  7-9,  ,95, 
[ns]^;  Minutes  10-15,  3.04,  [.10].  The  only  period  durins  which  pre- 
exposure approached  significance  was  Minutes  10-15.  Without  a suitably 
high  level  of  statistical  significance,  more  entries  were  siade  by  sub- 
jects proexposod  to  sisgilo  comploxlcy  during  all  Che  time  periods  ex- 
anined.  The  mean  figures  are:  Minutes  1-15,  SPX  9.25,  CPX  7.79;  Min- 


10-15,  SPX  1.80,  CPX  1,18.  Figure  4,  which  presents  meon  entries  made 
by  each  experioontal  group  on  separate  trials  during  Minutes  1-15, 
shows  that  on  four  of  the  five  trials  more  conpartnent  entries  were 
made  by  the  SPX  than  by  the  CPX  group.  Although  differences  between 
preexposure  groups  overall  were  in  the  direction  predictod,  they  wore 

the  .05  level.  Neither  Hypothesis  1,  predicting  more  cosipartBont  en- 
tries following  simple  than  coirplex  preexposure,  cor  Hypothesis  2,  pre- 

experlBient  following  simple  proexposuro,  was  supported  by  the  findings. 


Proaxposuro  wos  found  not  signlflcint  on  th«  anolysea  of  variance 
of  tiao  duration  in  coo^ortnente.  The  appropriate  £ ratios  are  ■ 

J,  22)r  Minutes  1-15,  3,81,  [.10];  Minutes  1-6.  2.12,  [.2S];  Minutes 
7-9,  1,34,  [ns];  Minutes  10-15,  2.97,  [.10].  The  average  aaount  of 
time  in  coopartnents  of  the  mate  wos  consistently  greater  for  CPX  than 
for  SPX  subjects.  The  Bean  number  of  seconds  per  eonparement  for  each 
group  axe  as  follows:  Minutes  1-15,  SPK  194,  CPX  206;  Hinutes  1-6, 

SPX  75.  CPX  78;  Minutes  7-9,  SPX  39.  CPX  42;  Minutes  10-15,  SPX  80, 

factor  approached  significance  only  during  Minutes  10-15.  Contrary  to 
orpoctotions,  prior  cosploxlty  oxpoxlonco  did  not  have  significant  ef- 
fects upon  subsequent  exploratory  activity,  as  measured  by  tho  two 
response  variables  in  this  experiaent, 

The  complexity  factor  was  found  to  be  not  significant  on  the  anal- 
ysis of  variance  of  the  entry  frequency  data  for  any  time  peried,  The 
appropriate  P ratios  ore  («  ■ 3,  66):  Minutes  1-lS,  1,28,  (ns);  Min- 
utes 1-6.  1,43,  [.25];  Minutes  7-9,  ,50,  [nsj;  Minutes  10-15,  .65,  [ns]. 
Complexity  preferences  were  not  indicated  by  variations  In  activity. 

Analyses  of  variance  of  data  for  time  duration  in  compartments 
found  the  complexity  effect  significant  for  all  periods  analyted  except 
Minutes  1-6,  when  coisplexlty  approached  significance.  The  F ratios  are 
3,  66):  Minutes  1-lS,  7.36,  [.01];  Minutes  1-6,  2,63,  [.10);  Min- 
utes 7-9,  4.41,  [.01];  Minutes  10-15,  9,92,  [.01],  As  may  bo  seen  in 
Figure  5,  which  illustrates  time  duration  in  each  compartment  for  each 
of  the  two  proexposure  groups,  both  groups  most  proforred  Compsrtment  1, 
Compartment  4 being  a second  choice;  however,  differences  between  pre- 
exposure  groups  were  not  great. 


SiS  SIHPIE  PREEXPOSWE 
H COMPLEX  PREEXPOSURE 


CCMPARTMENT 


For  those  tine  periods  when  complexity  was  found  to  be  a signi- 
ficant affect,  TuVey  tests  were  performed  on  noan  differences  in  tine 
duration  between  pairs  of  coepartments.  Results  for  Minutes  1-lS,  in 
Table  17  {Appendix  B),  show  no  significant  differences  for  the  SPX 


group;  CPR  subjects  spent  significantly  more  time  in  Coiportaent  1 then 

16  (Appendix  B),  the  SPX  group  spent  significantly  more  time  in  Comport- 


analysis  of  variance,  the  F ratios  being  quite  small  for  both  response 
voriailos.  The  eppropriete  F ratios  for  the  data  on  compartment  entry 
frequency  are  (^  » 3,  M) ; Minutes  1-15,  88,  |ns]:  Minutes  1-6,  ,58, 
[ns];  Minutes  7-9,  1,95,  [.25];  Minutes  10-lS,  1.05,  [ns].  For  the  date 
on  time  duration  in  compartments  tho  £ ratios  are:  Minutes  1-lS,  1.7B, 
[.25];  Minutes  1-6,  1.65,  (.25];  Minutes  7-9,  .51.  [ns];  Minutes  10-15, 
,76,  [ns].  No  analysis  of  variance  for  any  time  period  showed  this  in- 
teraction even  approaching  significance,  i.e,,  no  effects  were  shown  at- 


tributable to 

Since  neither  complexity  nor  its 
a significant  effect  on  the  analysis  o; 


coD^arcment  complexity, 
with  preexposure  was 
for  HiTiutes  1-6,  Hypo- 


portment  to  preexposure  complexity,  is  not  supported  by  the  findings. 
Additionally,  although  complexity  was  a significant  variabLo  on  analyses 
of  variance  of  the  data  on  time  spent  in  compartments,  both  preexposure 
groups  preferred  the  same  cou^arement.  This  finding,  together  with  the 
fact  that  the  Preexposure  X Complexity  interaction  was  not  significant 


on  mi)'  analysis  of  variance,  does  not  support  Hypothesis  4,  which  pre- 
dicted that  CODiploxicy  preferences  during  exploratory  sessions  would 
differ  between  proexposuro  conditions. 


The  third  experiaentnl  variable,  tr: 
compartaent  entry  data  for  all  periods  ej 
priate  F ratios  are  («  » 4,  «8) ; >liiuiti 


i,  was  significant  for  the 
It  Minutes  10-15.  The  appro 
-15,  5.49,  [.01];  Minutes 


•6,  6.01,  (.01];  Minutes  7-9,  3,52,  (.05];  Minutes  10-15,  ,71,  [ns], 

,s  shown  in  Figure  4,  previously  presented,  both  groups  made  more  entries 
in  Trial  1 than  on  the  later  trials;  however,  the  functions  were  not  leono- 
onic.  The  results  of  tests  mado  between  pairs  of  trials  for  Minutes 

0 of  Appendix  B.  The  contribution  to  the  significant  effect  for  Minutes 
-IS  was  Bade  by  the  greater  frequency  of  entries  by  the  SPK  group  on 
rial  1 than  on  Trials  2,  4,  and  5.  During  Minutes  1-6,  significantly 
ora  entries  were  mads  by  the  SPX  group  on  Trinl  I than  on  Trials  2 and  4, 
nd  more  by  the  CPX  group  on  Trial  1 than  on  Trials  4 and  5. 


The  variable,  trials,  was  not  found  significant  on  the  analysis  of 
variance  of  the  date  on  tine  duration  in  compartments  for  any  tine  period. 
The  relevant  F ratios  are  ^f  - 4.  8S] ; Minutes  1-15,  .57,  (ns);  Min- 
utes 1-6,  .79.  (ns];  Minutes  7-9.  1.84,  [.25];  Minutes  10-15,  .02,  (ns). 

The  Preaxposure  X Trials  interaction  was  significant  for  the  entry 
response  variable  only  during  Minutes  10-15.  F ratios  for  the  different 
time  periods  arc  («  " 4.  88) : Minutes  1-15,  1.87,  [.2SJ;  Minutes  1-6. 
.76.  [ns];  Minutes  7-9,  .93,  [ns];  Minutes  10-15.  2.62,  (.OS).  Results 
of  i tests  on  mean  differences  between  prceiposute  conditions  for  Min- 
utes 10-15  (Table  21,  Appendix  B)  found  significantly  more  entries  for 
the  SPX  condition  on  Trial  1 (t  - 2,68,  Cochran  t Cox  critical  t « 2,03, 


t-OS])  anij  on  Trill  3 (t  . 2,25,  Cochrin  S Cci  critical  t - 2.t 
[.05]).  Difforacces  found  significant  were  in  the  direction  nr 
dieted  by  Hypothesis  2.  that  n greater  (Uaount  of  activity  by  SP 
jeets  would  be  naintalnod  throughout  the  experiment.  On  the  ot 
trials,  differences  between  groups  were  nonsignificant. 

The  Preexposure  X Trials  interaction  was  not  shown  to  be  a 

tios  for  the  various  periods  are  (df  = 4,  86);  Minutes  I-IS,  2 
Minutes  1-6,  ,89,  [ns];  Minutes  7-9,  1.90,  [,2S];  Minutes  10-15 
1-25]. 


The  Craiplcxity  X Trials  interaction  was  found  not  significant  on 
any  analysis  of  variance  for  either  response  variable.  For  the  entry 
frequency  data,  the  obtained  Fs  are  (df  = 12,  264):  Minutes  1-15  1.51 
[.25];  Hinutos  1-6,  1,46,  [.2SJ;  Minutes  7-9,  .98,  [ns];  Minutes  10-15, 
.98,  [ns].  For  the  data  on  time  spent  in  coagiartments  the  figures  are: 
Minutes  1-15,  1.55,  [.25];  Minutes  1-6,  1.34,  [.75];  Minutes  7-9,  1.28, 
[.75J;  Minutes  10-15,  1.58,  [.10].  Only  during  Minutes  10-15  did  the 
interaction  approach  significance. 

The  three-way  interaction,  asong  Preexposure,  Complexity,  and 
Trials,  was  significant  for  the  entry  data  of  Hinutos  1-15  and  Minutes 
1-6.  The  £ values  obtained  are  ■ 12,  264) : Minutes  I-IS,  1.64, 
(.05];  Minutes  1-6,  2.17,  [,05];  Hinutos  7-9,  ,67,  [ns];  Minutes  10-15, 
.48,  [ns] . The  Tukoy  (a)  procedure  was  used.  Lack  of  influence  of  the 
complexity  factor  is  indicated  by  negative  results  obtained  from  testing 
differences  in  entry  frequency  between  pairs  of  compartments,  separately 
for  each  trial  and  for  each  group,  Of  the  60  tests  conducted  between 
coispartment  pairs  for  the  time  periods.  Minutes  1-15  and  Minutes  1-6, 


ncme  ns  found  significant  CTnbliis  23  and  33,  Appendix  B).  On  the  oth- 

found.  For  Minutes  i-lS,  7 of  tho  dO  mean-difference  tests  conducted 

of  Che  40  tests  for  tho  cosipiex  preexposure  condition  found  significant 
differences.  The  sane  figures  for  Minutes  1-6  are:  5 significant  re- 
sults for  the  SPX  group  and  i for  the  CPX  group.  The  chief  contribu- 
tion to  the  significant  intomction,  as  shown  in  Tables  34  and  25  (Ap- 
pendix B),  was  tho  greater  number  of  entrios  made  on  Trial  1 by  the  SPX 

significant  interaction  was  related  to  the 
ltd  tho  most  complex  compartnont  by  tho 
its  activity  on  subsequent  trials.  Since 
made  by  the  conplexity  variable  to  the 

>00  from  preexposure  condition.  Hypothesis 


group  to  Compartment  4,  the  < 

greater  activity  directed  to: 
SPX  group,  in  comparison  witi 
only  a minor  contribution  we: 
significant  interaction,  and 


ments  most  similar  to  preexposure  complexity. 

The  triple  interaction  among  the  experimental  varieblos  was  not 
significant  on  any  analysis  of  variance  for  data  on  tine  duration  in 
compartments-  Tho  Fs  obtained  Were  • 12  , 264);  Minutes  1-15,  .01, 
[ns|:  Minutes  1-6,  .59,  [ns];  Minutes  7-9,  .20,  [ns"];  Minutes  10-15, 

.86,  [ns].  Although  the  complexity  factor  had  been  found  significant 
on  the  analysis  of  variance,  it  did  not  interact  significantly  with 

As  a result  of  Che  statistical  analyses,  it  was  seen  that  the  hypo- 
chosos  woro  generally  not  supported  in  their  predictions  that 


differential  complenlty  preexposure  Kiuld  affect  the  amount  of  active 
oiiploration  as  »ell  as  preferences  for  complexity.  Also,  compartment 
preferences  of  the  subjects  did  not  vary  os  expected  in  systematic 
correspondence  eith  variations  in  complexity  of  compartments.  Since 
statistical  analysis  did  not  indicate  the  expected  support  for  the  hy- 
potheses. records  of  Individual  subjects  were  chocked  further. 


Observations 

In  this  section  are  reported  some  observations,  based  on  inspection 
of  individual  records  and  on  tabulation  of  soma  suggestive  data.  The 
general  purposes  of  these  investigations  were  to  obtain  more  information 
about  those  effects  found  significant  on  the  analyses  of  variance,  to 
find  a coBBDon  ground  for  the  two  response  variables,  and  to  detect  nny 


differences  between  preexposure  groups  which  had  not  bocome  apparent 
from  provious  statistical  analyses. 

The  animals'  behavior  raised  the  puestion  of  tho  effectlveaoss  of 
the  ooTBpartraent  wall  patterns  end  the  cubes  as  determinants  of  prefer- 
ence. Typically,  an  animal  ontored  each  compartmenc  as  soon  as  tho 
door  opened,  subsequeotly  proceeding  rapidly  during  Che  next  6 or  7 
minutes  from  one  compartment  to  the  next,  before  appearing  to  choose 
one  eooqiarcnont  for  a longer  stay,  In  the  following  discussion.  Those 
periods  of  SO-seconds  minimum  Uurotion  in  s single  eompnrtment  will  be 
designated  compartment  choico  periods.  The  figure  for  minimum  time 
duration  was  selected  somewhat  arbitrarily,  on  the  basis  of  observation 
that  shorter  periods  of  time  involved  locomotion  through  the  compartment. 

Animals  tended  to  move  from  one  compartment  to  an  adjacent  one,  in 
preference  to  crossing  tho  central  area  of  the  maae.  A slightly  greater 


percentaje  of  axplorator/  ti«e  (14  per  cent)  was  spent  Si 
area  by  SPX  subjects  then  by  CPX  subjects  (9  per  cent  of 


Prom  oxaminstSon  of  coipartmene  entry  sequences  for  each  S-minuto 
period  of  the  exploratory  sessions  it  was  found  that  during  the  first 
3 minutes  almost  all  animals  entered  each  comparCBent  at  least  once 
(96  per  cent  of  the  SPX  and  9B  per  cent  of  the  CPX  group).  During  Min- 

(33  per  cent)  did  so.  Since  these  figures  suggested  early  compartnent 
preference  by  CPX  subjects,  Che  sequences  of  entries  were  cheebod  to 
o frequency  with  which  a pattern  occurred  involving  re- 
to  a coDpartmant,  followed  by  a compartment  choice  period 

tion  of  search  or  comparison  between  compartments,  SPX  subjects  demon- 
strated this  sequence  more  frequently  (6S  such  periods)  than  did  CPX 
subjects  (40  such  periods)  during  the  oxpariment . Additionally,  of  the 

X subjects  and  SO  par  cent  of  choices  by  CPX  subjects  wore 

mals’  mate  introduction  and  removal.  Earlier,  it  was  stated  that  the 
position  of  the  maze  was  changed  once  during  the  oxporinienc  for  each 
subject.  Maze  positions  were  designated  as  either  IP  1-2  or  IR  1-4, 
the  numbers  referring  to  the  compartments  which  were  oriented  in  tho 
direction  of  the  animals'  maze  introduction  and  removal.  In  subse- 
quent discussion  those  comportments  are  referred  to  as  ZR  compartments, 

;rz8l  Compartment  2 was  an  IR  compartment  for  half 
1 Compartment  4 a 


ic  subjects  ai 


were  the  sole  influence  upon  the  ecquence  involving  repeated  entry  to 
e coDparttoent  foLloued  by  a minlDun  of  50  seconds  in  that  coiepartnent , 
the  number  of  periods  spent  in  Compartment  1 would  equal  the  total  of 
such  periods  for  Compertihents  2 and  4.  Figures  for  the  SPX  group  do 

- 25)^  rather,  the  animals  appeared  to  prefer  the  laore  complex  of  the 


simplest  compartment  tCompartment  1 


B 22;  Compartments  2 + 4 > 14),  Similar  preferences  wero  also  shown 
during  Mlnutos  1-6  of  tho  exploratory  sessions.  During  this  period,  6 
out  of  9 such  periods  for  the  SPX  group  wero  spent  in  Compartment  4, 
whereas  the  CPX  group  selected  Compartment  I for  6 out  of  7 such  porlods. 

group  were  for  the  most  discrepant  of  tho  two  IR  compartments  from  pro- 


Although  both  prt 


ments,  more  CPX  subjects  (9 

during  an  exploratory  sessi 


r cent)  than  SPX  subjects  (65  per  cent) 

Additionally,  an  estimate  of  the  influ- 


made  by  comparing  the 
sum  of  these  periods 


iber  of  periods  spent  in  Compartment  I with  the 
Compartments  2 and  4,  suggested  that  CPX  sub- 


jects responded  largely  on  the  basis  of  orientation  (Compartment  1 » 
46  per  cent;  Conpartmants  2 e 4 * 37  per  cent).  This  was  not  the  ca 


Influence  of  con^erCBieot  oriontaclon  is  also  indicacod  by  tbo  figures 
in  Table  26  (Appendix  H),  which  comparea  proportions  of  exploratory 

and  Trials  1-5.  Three  tontacive  conclusions  nay  be  drawn  froa  the  fig- 
ures in  the  table.  First.  CPX  subjects  spent  a greater  percentage  of 
tine  in  IR  cosipartaionts  than  did  SPX  subjects.  Second,  the  CPX  group 
demonstrated  more  preference  for  IR  compartments  during  Trial  1 and 
during  Minutes  1-6  of  Trials  1-5  than  did  the  SPX  group,  suggesting 
earlier  preference  formation.  Third,  coo^artaent  orientation  had  a 
greator  effect  upon  preference  with  mate  position  IR  1-4  than  mate 
position  IR  1-2.  This  last  effect  was  more  apparent  for  the  CPX  group, 
which  spent  little  time  in  Compartoent  2,  even  when  St  was  in  the  pre- 
ferred orientation. 

The  greater  effect  of  the  IR  orientation  on  coo^artnent  choice 
periods  of  CPX  subjects  may  also  be  seen  in  Table  27  (Appendix  B), 
which  summariies  some  patterns  ter  compartment  choice  periods.  More 
CPX  subjects  (33  per  cent)  than  SPX  subjects  (10  per  cent)  chose  an  IR 

jeets  resumed  exploratery  activity  follewiiig  the  first  compartment 
choice  period,  subsequently  stepping  again  in  some  compartment.  Of  CPX 
subjects,  30  per  cent  had  two  or  more  compartment  choice  periods,  inter- 
spersed with  activity,  during  a single  exploratory  aosalon,  but  each 

jacts  did  so  (23  per  cent),  Of  the  SPX  subjects,  43  per  cent  selected 

exploratory  session,  compared  Co  only  20  per  cent  of  the  CPX  subjects. 

As  might  be  expected,  on  the  basis  of  the  differences  in  the  table,  the 


lesji  duration  of  eoapartiient  choice  periods  vas  shorter  [147  seconds) 
for  SFX  than  for  CPX  subjects  (270  seconds). 

The  preceding  discussion  has  onphasizcd  sons  aspects  of  the  data 
•hieh  appear  to  have  a relationship  to  effects  found  significant  in  the 
previously  reported  statistical  analyses.  First,  the  significant  com- 
plexity effect  for  the  deta  on  duration  in  comportsients  [Tahle  9)  may 
reflect  directional  or  positional  preferences  as  well  as  cocplexlty  pre- 
ferences. The  significantly  greater  tine  duration  in  Cos^arteient  1 than 
in  Coapartnont  3 by  both  preexposure  groups,  also  in  Coepertment  1 than 
in  Compartment  2 hy  the  complex  proexposure  group  (Tables  17  and  IS)  was 


direction  of  the 
significont  Freex- 

1 SPX  group  (Table 
It  cooplox  compartment 


partly  due  to  these  compartments' 

posurc  X Complexity  X Trials  interaction  (Table  1), 

24,  Appendix  B)  may  have  reflected  search  for  the  d 
at  the  beginning  of  the  experiment,  whenever  this  compartment  was  in  the 
Finally,  the  significant  Freoxposuro  X Trials  effect 

j was  related  to  greater  entry  frequency  on 
Trials  1 and  3 by  SPX  than  by  CPX  subjects  (Table  21).  On  Trial  1 all 
aspects  of  the  experimencal  situation,  including  compartment  orienta- 
tion, wore  new  to  both  groups;  on  Trial  3,  the  naae  position  was  changed 
for  SPX  subjects,  but  not  for  CPX  subject.s,  for  whom  tho  change  was  made 
on  Trial  4.  Since,  in  the  above  discussion,  the  results  have  suggested 

posuTo  group,  the  significant  Preoxposure  X Trials  interaction  during 


(Table  4)  during  Hi 


this  period  may  have  been  related  t( 
subjects  on  those  trials  when  the  mi 


more  exploratory  activity  by  SPX 


position  for 


ojcplorAtory  sctlvity 


position  ft 


BAtoly  31 


i group  to  as  great  an  extent.  On  Trials  1 anil  3,  nith  non  mate 
Ke  SPX  group,  the  percentage  of  the  Hinutcs  10-15  period 
a exploration  by  the  simple  preexposure  group  was  approxi- 
cene  greater  than  that  by  the  complex  preexposure  group, 

On  Trial  4,  where  mate  position  was  new  for  only  the  CPX  group,  the  per- 
contago  of  the  Minutes  10-15  period  spont  in  active  oxplorntion  by  this 

more  prolonged  exploratory  nctivlty  by  the  SPX  group  was  associatod  with 
now  mate  position  is  also  suggested  by  the  finding  that  on  Trials  I and 
3 the  mean  time  elapsing  between  the  beginning  of  the  trial  and  the 
first  compartment  choice  period  wss  longer  for  the  SPX  group,  approxi- 
mately 8 minutes  and  30  seconds,  than  for  the  CPX  group,  approximately 


meat  choice  period  by  SPX  subjects  was  longer  on  those  trials  than  on 


To  summarise,  it  appears  that,  whenever  the  significant  complexity 
effect  was  found  on  the  enalysis  of  variance  of  the  duration  in  compart- 
ment data,  this  effect  was  due  in  part  to  preference  by  both  experi- 
mental groups  for  IR  compartments.  Significant  effects  on  the  analyses 
of  variance  of  entry  frequency  data  were  related  in  part  to  the  fact 
that  the  SPX  group  did  not  appear  to  be  influenced  by  compertment  orienta- 

For  entry  froqueney  date,  the  significant  variables  on  the  analyses 
of  variance  were:  Trials,  for  all  periods  except  Minutes  10-lSi 


Prcoxposure  X Conploiity  X Trials  (Mioutes  1-15  uid  Minutes  1-6);  and 
Preeiposure  X Trials  (Minutes  10-15).  The  significant  trials  effect 
wos  chiefly  associated  vith  laore  entries  by  both  enperlmentsl  groups  on 
Trial  1 than  certain  other  trials  during  both  Minutes  1-lS  and  Minutes 
1-6.  The  significant  Preoxposure  X Trials  interaction  for  Minutes  10-15 
was  associated  with  more  entries  by  SPX  than  CPX  subjects  on  Trials  1 
and  3.  The  significant  interaction  ainong  the  three  variables  was  asso- 
ciated with  ooro  entries  on  the  first  trial  than  on  other  trials,  these 
being  made  by  the  SPX  group  to  Coapartment  4. 

The  analyses  of  variance  of  data  on  lime  duration  in  compartments 
found  only  one  significant  effect,  conploxity,  which  was  significant 
during  all  time  periods  except  Minutes  1-6.  Significance  of  thia  effect 
was  mainly  related  to  preference  by  both  groups  for  Compartment  1 over 
Compartment  3.  and  for  Compartment  1 over  Compartment  2 by  the  complex 

Informal  analysis  of  data  from  individual  records  indicated  that 
the  animals  spent  more  time  in  companmants  oriented  in  the  direction  of 
the  anlaals'  maie  introduction  and  romoval.  The  significant  C0lJ>lexity 

in  part,  due  to  this  preference,  SPX  subjects  tended  to  select  the 
more  complex  of  the  two  inCroductien-reraoval  conpartments,  but  CPX  sub- 
jects did  not.  Other  data  suggested  thot  the  greater  number  of  entries 
mode  by  the  SPX  group,  in  comparison  to  the  CPX  group,  was  associated 
with  corLicr  response  by  tho  CPX  group  to  the  compartment  oriontatxon, 


CHAPlIiK 


DISCUSSION 

The  present  study  nessuied  certain  effects  of  short-term  pre- 
exposure  to  two  levels  of  complexity.  Preexpoeure  was  expected  to  in 

plexity.  The  purpose  of  the  research  was  to  test  hypotheses  derived 
from  adaptation  level  theories  and  from  some  experimental  findings, 
general,  results  showed  only  slight  effects  emerging  as  a result  of 
preexposure  treatment. 

Hypothesis  1 predicted  more  entries  to  the  maze  compartments  fol 
lowing  low  complexity  proexposure  than  high  complexity  preexposuro. 
though  the  simple  preexposure  group  made  more  compartment  entries,  in 
agreement  with  the  hypothesis,  differences  wore  not  large  enough  for 
the  preexposuro  varieble  to  bo  significant.  Hypothesis  1 was  not  sup 

Hypothesis  2 predicted  that  differences  in  activity  between  low 

throughcput  the  experiment.  Except  for  a significant  Preexposure  X 
Trials  interaction  for  the  Minutes  10-15  period,  the  number  of  entries 

significantly  blotc  entries  were  made  by  simple  preexposure  subjects  tl 
by  complex  preexposure  subjects  on  Trials  1 snd  3.  the  direction  of  tl 


differences  being  in  agreement  with  the  hypothetical  prediction. 

Since  no  consistent  differences  in  activity  between  preexposura  groups 
were  found.  Hypothesis  2 was  not  supported. 

Hypothesis  S predicted  initial  preference  for  the  compartment  most 
simller  in  conplaaity  to  preexposuro  condition.  Based  on  the  significant 
Preexposure  X Complexity  X Trials  Interaation  on  the  analyses  of  varlsnoe 
of  entry  frequency  data  for  Minutes  1-16  and  Minutes  1-6,  t tests  indi- 
cated that  the  greater  entry  frequency  on  Trial  1 by  the  SPX  group  (Ta- 
bles 24  and  25,  Appendix  B)  was  related  to  Compartment  4,  If  thla  find- 
ing were  interpreted  as  an  indication  of  initial  proference,  it  suggests 
preference  for  the  compartment  of  greatest  discrepnney  free,  preexposure 
condition,  in  contradiction  to  the  hypothesis, 

Analysis  of  the  data  on  time  duration  In  each  compartment  also 
failed  to  support  Hypothesis  3.  The  complexity  factor  was  significant 
on  the  analysis  of  variance  for  Minutes  1-15,  but  not  on  that  for  Min- 
utes 1-6  (Tables  9 and  10),  indicating  no  preferences  during  the  Initial 
portion  of  the  trial  sessions. 

According  to  Hypothesis  4,  complexity  preferences  of  each  preex- 
posure group  wore  expected  to  differ  consistently  throughout  the  experi- 
ment. Preexposure  was  not  n significant  effect  on  the  analyses  of  vari- 
ance, The  only  interaction  including  preexposure  and  complexity  which 
was  found  significant  was  Preexposure  X Complexity  X Trials,  for  entry 
frequency  data  of  Himitos  1-15  and  1-6.  Cemploxity  preferences  did  not 
differ  consistently  among  groups.  Similarly,  although  the  complexity 
variable  was  found  significant  for  data  on  time  duration  in  coepartments, 
the  two  preexposure  groups  most  preferred  the  sane  compartment.  Hypo- 


supported  by  the  findings. 


tho  CKperloental  results  did  not  generally 
The  eKperimantal  findings  indicated  that  short' 
tern  differential  preexposure  to  conplaxity  was  not  essoclatod  with  dif- 
ferent amounts  of  subsotiuent  exploratory  activity  or  with  differences 
in  compartment  preference.  Consequently,  adaptation  level  theories  were 
not  supported  with  respect  to  stimulus  complexity  in  an  exploratory  sit- 
uation. Adaptation  level  views  were  not  supported  in  the  expectetion 
that  a greater  amount  of  exploratory  activity  would  follow  low  than 

ploxity  botween  preexposure  and  mesa  compartments  did  not  generally  af- 

differences  between  preexposure  groups  In  complexity  preference  through- 
out the  experiment. 

There  are  several  possible  interpretations  of  the  experimental  out- 
come. One  possibility  is  that  the  two-dimensional  patterns  and  the 
three-dimensional  cubes  in  the  apparatus  were  not  effective  aiinuli  for 
the  study  of  exploratory  behavior.  Another  possibility  is  that  some 
other  aspect  of  the  apparatus  or  of  the  procedure  reduced  the  effective- 
ness of  Che  complexity  variable  upon  exploration.  Another  possibility 
is  that  exploration  by  tho  animals  was  due  to  escape  motivation.  A 
fourth  possibility  is  that  adaptation  level  theories  do  not  themselves 
constitute  a suitable  frataaworh  for  the  study  of  exploratory  behavior. 

The  first  possibility  is  that  the  stimuli  in  the  experiment  were 
ineffective  for  the  study  of  exploratory  behavior.  While  this  possi- 

vorious  experimental  findings  in  which  similar  stimuli  have  been  effective 


(Denber  et  al. , I9S7;  Barry  at  i 
nenters  hsva  roportod  that  threi 
usad  in  the  present  experlDont  1 
Fectlve  stimjll  (BerXyne,  1953; 


U,  1968;  Lester,  1967],  Other  experi- 
-ditnanslonsl  objects,  sieilar  to  those 
> increase  coaplexlty,  have  been  ef- 
#elkor,  1957),  While  the  significant 


by  direction  of  tht 


1 the  analyses  of  variance  was  found  to  be  influenced 
animals'  maze  introduction  and  reaoval,  on  the  other 


cion  did  not  entirely  correspond  with  the  total  anount  of  experiaeneal 

foro  appears  likely  that  some  discrininotion  was  made  aioong  conparCnents 
on  the  basis  of  differences  in  their  complexity, 

A second  possibility  is  that  some  feature  of  the  apparatus  or  pro- 
cedure might  account  for  the  negative  findings.  Spatial  qualities  of 
the  apparatus  with  all  compartment  doors  open  may  have  differed  so  much 
from  spatial  qualities  of  the  preesposure  compartment  as  to  minimize  ef- 
fectiveness of  coBipartment  complexity.  Such  differences  in  spatial  quali- 
ties night  account  for  the  fact  that  initial  activity  was  directed  toward 
all  compartments  of  the  maze,  as  indicated  by  the  finding  that  the  com- 
plexity verieble  wes  not  significent  on  analyses  of  variance  of  data  for 
either  response  variable  during  Mlmitos  1-6,  This  interpretation  does 
not  explain  the  greater  activity  by  S9X  subjects  on  the  two  trials  during 
which  position  of  the  maze  was  new,  particularly  on  Trial  1 whan,  in  ad- 
dition, tha  experinantal  situation  was  new.  It  would  seen  likely  that 

tiol  qualities  of  the  apparatus.  Also,  some  aspects  of  the  dote  have 
suggested  that  compartment  preferences  of  CPX  subjects  were  affected 


'Uld  be  tuilikflly  to  oc 
s of  spatial  differ^ 


preferences  of  SPX  subjects.  Such  differences  m 
cur  if  anioals  were  responding  solely  on  the  bas 
ences  between  preexposure  coapartnont  and  the  aato. 

In  Chapter  I.  there  were  noted  suggestions  by  sooe  eicperloenters 
of  possible  factors  having  effects  upon  subsequent  stimilus  preference 
following  proerposure  to  specific  colors  or  black-white  stirauli.  In  the 
present  expariment,  sons  of  those  foctors  were  ninlmiied.  There  was  no 
handling  of  the  animals,  lapse  of  time,  or  introduction  of  extraneous 
stimuli  between  preexposure  and  siaso  exploration  periods.  Odor  trails 
fton  previous  axporioental  sessions  wore  lessened;  directional  cues  were 
minimised  by  central  Iccatioa  of  tho  preexposure  ares.  Since  the  doors 
forming  tho  preexposure  comportment  wore  on  all  sides  of  tho  sate,  but 
out  of  sight,  during  the  exploratory  sessions,  cues  from  this  source 
were  equalited.  Howovor,  the  direction  from  which  animals  were  intro- 
duced into  and  romoved  from  the  mato  was  not  randomltsd.  Furthormora, 
animals  wore  carried  in  approximately  a straight  line  from  home  cages 
to  the  aroa  where  they  remained  until  a trial  was  begun.  It  seems  pos- 
sible that  conqisrtment  preferences  shown  by  animals  in  the  present  ex- 
periment may  have  been  related  to  the  fact  that  only  minor  changes  in 
direction  took  place  when  the  animals  wore  moved  from  the  home  cages  to 
the  preexposure  compartment.  Douglas  (19661  has  pointed  out  the  rela- 
tive importance  of  the  directional  senso  of  tho  rat  to  tho  phenomenon 
of  spontanoous  alternation.  Rosults  of  the  present  experiment  suggest 
that  directional  sense  of  the  animals  influenced  coopartment  choice,  a 
finding  in  agreement  with  the  Douglas  [1966)  study, 

Another  interpretation  of  the  experimental  findings  is  suggested 
by  the  fact  that  animals  preferred  areas  associated  with  direction  of 


reuval  froa 
behavior  of 
ticn  would  a 


le  animala  reflected  ar 
:ouiiC  reasonably  well  f< 


exposure  groups.  It  would  not  explain  why  animals,  after  settling  in 
an  !R  coBpartausnt . frequently  resumed  exploratory  activity,  nor  why 
the  simple  preexposure  group  tended  to  explore  more  than  the  coaplex 
proexposure  group  on  the  two  trials  when  mate  position  was  new  for  the 


A final  possibility  is  that  adaptation  level  theories  may  not  be 
suitable  as  a thooretical  framework  for  exploratory  behavior.  This  seems 
to  have  been  the  case  so  far  as  stimulus  complexity  Is  concerned,  An 
amended  incorpretatloo  would  be  chat  the  concept  of  an  adaptation  level, 
which  modifies  subsequent  exploratory  response,  is  not  applicable  whan 
only  a single  stimulus  quality  is  Involved,  Another  way  of  saying  this 
is  that  stimulus  complexity,  although  diseriminoblo  by  rats,  may  be  too 
limited  a stimulus  quality  to  be  importantly  changed  by  short-term  complex- 
ity preexposure,  Wimer  and  Stems  (1964)  have  suggested  that  amount  of 
general  stiiailus  complexity  involving  more  than  one  modality  is  likely  to 
affect  the  amount  of  exploratory  activity  in  the  rat.  In  particular,  ac- 

ploration  in  the  rat.  Incermodal  effaces  of  previous  experience  on  prob- 
lem solving  behavior  hove  been  reported  by  Forgus  (1954,  1955),  He 
found  that  rats  reared  so  that  they  could  see  objects  but  not  come  into 
contact  with  them  later  attended  more  readily  to  visual  pattema  in  two 
problem  situations  than  did  a group  which  had  boon  roared  with  objects 
in  their  living  cages.  In  the  present  experiment,  on  interaction 


between  proaxposuxo,  ccuaplcxity,  and  trials  was  found  to  be  significant 
on  the  analysis  of  variance  of  compartJDent  entry  frequency  enable  1). 
Also,  informal  analysis  of  data  (Tables  26  and  27)  suggested  that  pre- 
exposure  cooploiity,  eoiipartnient  complexity,  and  directional  cues,  all 

out  that  perception  of  form,  site,  and  direction  is  importantly  affected 
by  background  stimuli,  including  not  only  visual  but  also  kinesthetic, 
tactile,  and  auditory  stimuli  (1964,  pp.  SOl-311},  It  is  possible  that 
adaptation  level  theories,  and  particularly  Helson's  Formulations,  would 
constitute  a suitable  framework  for  exploratory  behavior,  if  effects  of 
stimulus  complexity  as  used  in  the  present  oi^erinent  were  considered 
to  bo  rolotive  to  a context,  of  which  diraetional  cues  wore  part.  It 
would  seem  desirable  in  future  research  to  vary  not  only  stimulus  com- 
plexity, but  also  positional  or  directional  cues,  systematically  as  part 
of  the  experimental  design,  In  the  light  of  the  present  experimental 
results,  this  would  seem  to  bo  a more  desirable  approach  than  confound- 
ing positional  factor  with  other  atimuLus  factors,  as  is  often  done  in 
experimentation  on  exploratory  behavior. 

In  conclusion,  we  may  quote  Woodworth  and  Schlosberg  (1954),  who 
reviewed  a number  of  experiments  performed  to  ascertain  which  sensory 
modalities  are  used  by  the  rat  to  loom  a mate: 


him  in  the  mate.  The  relative  usefulness  of  any  cue 
depends  on  the  charscteristics  of  the  particular  maze 

With  respect  to  the  present  research,  it  appears  that,  as  regards 
exploratory  behavior,  the  interaction  between  prior  and  new  stimulation 


my  bo  complei.  It  vould  bo  of  interest  in  future  oxporiiionts  to  mani- 
pulate positlonU  and  directional  enas  in  conjunction  with  stlaulus  pat- 
terns, in  order  to  loam  more  about  the  ways  in  which  they  interact, 


Suaaiary  and  Conclusion 

Results  of  the  experiment  did  not  generally  support  the  hypotheses, 
which  had  predicted  that  sleplo  preexposoro  would  generate  Kre  explor- 
atory activity  than  complex  proexposure,  as  woll  as  affecting  eoaplexlty 
preferoncos.  The  degree  of  proexposure  coiiplexity  had  only  slight  ef- 
fects, Findings  of  the  experiment  did  not  show  adaptation  level  con- 
cepts applicable  to  exploratory  bohavior  with  stimulus  complexity  as 
varied  in  this  experiment. 

Experimental  procedures  had  been  designed  to  nlnlmiie  es  much  as 
possible  certain  factors  Implicated  as  contaminating  Influences  in  ex- 


brlghtnoss  or  ccmploxity.  There  was  no  handling  of  tho  animals  or 
lapse  of  time  between  preexposure  and  trial  periods;  odor  trails  be- 
tween successive  trials  were  minimized;  the  preexposirre  compartment  was 
centrally  located,  limiting  positional  Influences;  and  four  cojgiartoant 
choices,  varying  in  complexity,  wore  made  available  to  the  subjects. 
Despite  those  precautions,  animals  demonstrated  preference  for  eomport- 
monts  oriented  in  the  direction  of  their  maze  introduction  and  removal, 
possibly  because  their  handling  prior  to  experimental  sessions  involved 
only  minor  changes  in  direction. 


slhlo  interaction  between  preeiposuro  complexity,  compartment  complexity, 
and  apparatus  position.  Since  adaptation  laval  theories  did  not  appear 


applicable  to  stiaulue  coopleftlt)'  as  used  in  this  experineac.  It  appoors 
that  this  stiBulus  disionalon  may  be  too  liraitcd  for  short-tera  preex- 
posure to  affect  exploration.  It  is  concluded  that  adaptation  level 
theories  nipht  prove  applicable  to  exploratory  behavior,  if  stimulus 
arrays  having  greater  variation,  possibly  involving  leore  than  one  stim- 
ulus modality,  were  utilised.  It  would  be  of  interest  in  future  research 
in  this  area  to  vary  visual  stimuli  systematically  in  a context  of  vary- 
ing directional  cues,  in  order  to  determine  whether  these  sources  of 
stiaulation  interact  in  ways  consistent  with  adaptation  loval  concepts. 


APPENDIX  A 


SAMPLE  EECORB  OF  AN  INDIVIDUAL  raiAl 


Figure  A,  Sample 


SUPFLEHEiriASY  TABLES 


Mean  Tibe  Score  Difforonces 


?reexposure  Condition 


Cobporison  Between  Coi^arcnents 


Between  Coaparceents 


Note.-  Date  cransfonned  to  logarithms.  Coeparteents  arranged  in 
order  of  increasing  timo  from  left  to  right  and  from  top 


[.ni],  Tukey  (a)  critical 


Preexpofiure  Condition 


CoBpaxison  Between  CompoTtments 


Coit^orison  Between  ConporCinents 


- Data  trajlofOTtied  to  logarithne,  ConpaTtvents  atranged  3l 

bottom,  Compartments  for  tho  SPX  condition,  when  ranhed 
raw  scores,  difforsd  slightly,  being  3-2-<l-l  in  order  of 

Tukey  (a)  critical  value  - .67 
].  Tukey  CaJ  critical  value  ■ ,83, 


Preexposura  Condition 


Staple  Coaiplax 


Coaiparlson  Botvetn  Trials  Coaipsrison  Between  Trials 


Kate.-  Trials  orrongad  in  order  of  increasing  entries  from  left 
(.05).  Tukey  (a)  critical  value  = 2.87. 

• [.01].  Tukey  (a)  critical  value  ■ 5.48. 


(.01].  Tukey  [a)  critical 


for  Two  FreexpoBure  Conditions;  Hlnucss  1-15 
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